The phase transition between the homogeneous phase and the two coexisting phases occurs at the thermodynamic "critical point." The transition is generally the result of a competition between entropy, which favors the homogeneous phase because of the strong disorder inherent in mixing, and short-range attractive forces ("like attracts like") between similar objects, which favor phase separation. Attractive dispersion forces between milk solids lead to phase separation (creaming) in precisely this manner. On page 1328 of this issue, Tlusty and Safran (1) bring the understanding of a particularly complex type of phase separation to a new level. They consider colloidal particles suspended in a solvent. This is similar to milk, but the matter is complicated by the fact that the particles have either magnetic or electric dipole moments. Such suspensions are called ferrofluids or electrorheological fluids, respectively. They respond strongly to externally applied fields (2) , and this is the basis for their diverse technological applications as clutches, in ink-jet printing, as seals, and so forth. However, the mechanism by which phase separation occurs in these systems has remained obscure both theoretically and experimentally (3, 4) . Recent simulations (5) suggest an unusual critical point for the phase transition. The dependence of the position of the critical point on the concentration of particles is especially low, and the simulations suggest that the connectivity in the two phases is quite distinct. One phase resembles a dense network of polymerlike strands that span the sample, whereas the less concentrated phase looks like a dilute polydisperse polymer solution. In contrast, the traditional "liquid-gas" transition is characterized by two phases that only differ in concentration, not topologies. Experimental observation of the unusual behavior is problematic because of the long relaxation times associated with extended objects.
The reason for the unusual behavior of these systems is the strong anisotropy associated with dipolar forces. We know from experience with compass needles that dipoles have a strong preference for lining up head to tail. In colloidal suspensions, this property leads to the formation of long polymerlike selfassembled chains of particles (6), which interfere with the normal liquid-gas transition. This occurs because the chain formation tends to saturate the dipolar attractions, leading to a crude type of screening.
Tlusty and Safran demonstrate, theoretically, that a transition is restored when the "dipolar polymers" are considered as the fundamental units. Much like real polymers (7), the dipolar chains have "defects," that is, free ends and Y-shaped branching points (see the figure) . All defects are favorable from the entropic point of view, but the Y's are energetically more favorable than the ends. The Y's and ends may thus phase separate as the temperature is lowered, resulting in a dense connected network (the Y's) in equilibrium with a dilute gas of polymers (the ends). This scenario is not unique: Identical symmetry and global topological arguments describe a very different system, namely microemulsions, which are (at least) ternary systems of oil, water, and surfactant (8).
The Tlusty-Safran transition may be viewed as a specific example of a phase transition in a hierarchical system, in which the basic elements involved in the phase transition are composite objects. Such hierarchical assemblies are characteristic of biological structures (9), and it is likely that analogous transitions will be observed in biogels. The Tlusty-Safran transition can also be viewed as a topological transition, similar to the Blue liquid crystalline phases (10), which are ordered arrays of disclinations (the typical defects of orientationally aligned liquid crystals). As the soft condensed matter community becomes familiar with topological transitions, the development of general models providing a unified description of these diverse and seemingly distinct phenomena may be expected.
